Carnosine and N-acetyl cysteine protect against sodium nitrite-induced oxidative stress in rat blood.
Sodium nitrite (NaNO2 ) is widely used in the food industry as a preservative and colorant in meat and fish products. Industrialization and improper agricultural practices have greatly increased human exposure to high nitrite levels, mainly through contaminated drinking water, causing various health disorders. We have investigated the protective effect of carnosine (CAR) and N-acetyl cysteine (NAC) on NaNO2 -induced toxicity in rat blood. CAR is a bioactive dipeptide found in mammalian muscle while NAC is a synthetic sulfhydryl amino acid and an important precursor of glutathione. Animals were given a single acute oral dose of NaNO2 at 60 mg/kg body weight with or without prior administration of either CAR or NAC. Rats were sacrificed after 24 h, blood was withdrawn and plasma and erythrocytes were isolated. Administration of NaNO2 alone increased methemoglobin levels and methemoglobin reductase activity, decreased the activities of antioxidant defense and metabolic enzymes and significantly weakened the total antioxidant capacity of rat erythrocytes. Similar effects were seen in plasma of NaNO2 -treated rats. In contrast, administration of CAR or NAC, prior to NaNO2 treatment, markedly attenuated the NaNO2 -elicited deleterious effects. Thus, CAR and NAC can mitigate nitrite-induced metabolic alterations and oxidative damage probably due to their intrinsic biochemical antioxidant properties. This study suggests that CAR and NAC can be potentially used as therapeutic/protective agents against NaNO2 toxicity.